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(57) Abstract: 

PURPOSE: To improve data retention resistance for the 
defect of oxide film and the incidence of radioactive 
rays by comprising a means for trapping carriers only in 
^Ke~date~— insWtioTT^ 
diffusion layer of MIS transistor and for performing 
programming for a unit storage cell. 

CONSTITUTION: Electrons flow from the side of a drain 
region 2 to the side of a source region 3 in a channel 
region by applying a bias voltage and channel hot 
electrons generated at a high electric field part near 
the source region 3 is injected into a gate insulation 
film 10. Since the gate insulation film 10 Is ONO 
lamination film, a large amount of electrons are trapped 
in silicon nitride film 5 near the source region 3. When 
electrons are trapped in the silicon nitride film 5 near 
the source region 3, the channel region below it cannot 
be inverted easily and current cannot flow smoothly, 
thus increasing the threshold voltage of a cell 
transistor and hence performing programming according 
to whether electrons are trapped or not. 
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m&b 1 1 v— ht&mmo'Pts. < t *>-mz>> u => 

^¥.&SB1S-fe;VtUT{6<MI S b7>^t, 7 s — 
^©^tttbWlCiEMI S h^>v > 7.^©V-XSl^ 

*<D&\Z*v «J 7 £ h 9 y ^ii:, -tE^ffiEtt-feJU- 

[IS*® 2 3 Kf^a^^A^g:^ y-h«ffitv 

b. C0DSJ3E^SP^^6y-h--Sffii:V-7.«g{C« 
EfcW**-* Z\L\z£-dX H b-f 6 V-X«* 

y yfZnft^X 'J TSiScffiSitS H £fc<fc 13 tW© 



S^tCiO, #S&©Jli&E^JW©:7 r n^9.A& 
ASK. ->U3>Sm RtfJB2©3'U3>»fi:IBl©3 

BMm 7 fcia«©=R9^e**#fBifi^e. 

9i i b 8 v»m#» i -3v>mzmwiv>^m fm.¥m& 



[ara&suo] wfE#Mi s b : 7>z;xf\z&v2, v 



A. Z\<Dimm\Z*r*VT&b7yZf-r2>Z\t\z£K>V 

SM I S N7>^*J*flt{Stt ! »l'tl/T7Wttl: 
EMSnfc^t'JWWt. 5 s — ^©K^ffib^fC 50 
±EMI S b9>&X*OV— XMK£lsTft<ttlUI 
C*^5fiS«iE»©^-hiffiiBK*©*K : ¥^UT*h 
5y7S «T±E*ffiEHt^ fcMT * ^n^AS 

^ 5 A&tf t855£fr 5 fc» © V — *«EBH»#ft £ A 

[n#g[5] tww*u-fc;py wi*. w— ff©Mi 
s h5>^^©y-^««*^a^K^n&v— 7M 40 
ts H-frOM I S hy>$?X*©y-h«&#&®& 

«SStt^-H«ft^¥ffKE«SJU~Bi|g!-r«-2ff» 

(Z±g2<7— FStSr^llrbteH 2 ^©M I S 
** H I/-f >ffi«S^b, rtDHH >«MWt±SBy- 
**RttJtlB«7- H*i2aSKbTBBB*n&lf sf hi&tc 
SISSftSCfcfriD. flfJEm&EtSir^NORMC 



jj««v»» 2 ©?FMife®«*5fc^<»-rs r t*w«tr 
«as*s i ?s vi b 9 v^-rn* 1 -p©^fcE«©7Fi?5ss 

[■Mil] y-h«fi»K©^3S:< tt>— ffCS^iJ 

•TSM I S h y >i?X?ZM mZfc^)\/t.VXffittsf. 
±EM I S h5>^^©y— *«*fcbT»<4t«JS 

[M«91 1 2 ] ffiE** Vmb9? if- h« 

-«»>-6ry=X"«^^¥U7SMi^^c3;^T^b- 
h^r U 7&MEy- hifSig^^IcaAbTfir^ 
C£S#^fr5W*^l 1 KfE»©*»58t£*MWWE 
tt:Sa©E1te&ft. 

[B^s 133 y- h«siy-x«aw»t*ttjK * 

^ATtftBy- Mfiigfe^* fc h 9 y nfc*^ 'J 7 & 
SiBSl+S £ t\z J; DEttx-^ ©«*4fT5 t £4$ 

at-r*is*ai i*fc«i 2n-rn^icE«c©7F^ 
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X J\sTl"< £J£j£b. *t*ofc#fit©#fiCfB 

^11&UL13 Vi-f n*^ 1 ^©^fciE^ro^jfSSte 
¥>Sfl$Btt3SJB©fB1fc&*fc. 

Sit, fr©M I S h7>j?7^oy-h®ffi!5^1 

««fic* ft 1*±IB»R3 *lfcJ»l|fldB»fe^lc«»S nft 
V-Xi»fcRIJlBbTV»5«£EtWi;ffi'i40ffiJEE*^JJnrr i» 

E6±-rs c t *m&t.-?z>m$m 1 4 mefe©*!?^ 
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m-fk^^bbT^-rsS'&fej&s. *ft, nca* 

fflb©JIHfcfc5. 
[0 0 0 4] JB2©HMibT. 2m*f-bffi&<0h ; 7 

Ttt^S-tiS b©B#©S8fctt#:*:^ < J&ttfri^ t V> 5 ^T? 

-nit y— hnm&2MMigv2bz>r£it>> 

65 \Z.V— h BMsKAWJ? < ft o T b * 5 C t IceS-T 

[000 5] m4(omm\z.mn^±)^^^$>^. ~? 



[^Bj©p«aftKBJi 

[0 0 0 1] 

riWfcg^m^. Wfi8ft7 7-r>aEEP ROM^O^f 
[0 0 0 2] 

•j -tectum, •t;i'yT7i*>M©2sy-h«|jgs 
^ ©x ^>#-;^Sffi£^b£i£T^-^©*#&^ 

[0 0 0 3] UfrUfttfB. J;BUft«^©^ ; £'J-ir;i' 

A3ftftm*m??j&y- h cosine*— i=K«u&«tt 
-p«j#$nsft», ^3S-y-h©MH©^t;^K-*Ff 50 



[0 0 0 6] It. Jg5©P4M£» ;*^'J-feJl/7l"-f £ 
«j£Lfc*§-&l£. fe-5*i:*oft-fe;l/©*& ("fei'^ 
-) ©^.tjfefUT^^^^Sff^ri^MSns 

;v©FW>ic ! &A*-i'T7.mfir^PPinsn^. c©^ 

l:PK>T-fX^M«o £©ft&, +^ft## 

[0007] ±au?t*ia:nu*3©ianasjSKr* 

!6iBII»tUTffiflllKtS'ftag©#Ji»iSKS»fflU. C 

©y- hjesm'f'irm^ s h 9 y *a n t ic± 0 u 

^, V»t)8>SMNOS (Hetal-Kitride-Oxide-Semicond 
-actor-)-$)-5-VvttMONO-S-(MetaHOxide-Niiride-Ox- 
ide-Semicooductor ) 1sA4KB4BlKSnTV»«. *W 

StlfcWIIfsqfcfflSn^tfWTSFtt. Sft, fe»^A 
T?£3©T% XW->*- ;H*^EE©^S6tt/h$V^ r© 
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[0 0 0 8] t^^^ ±atfcMNOS»5VittMO 

[0 0 0 9] ±|BaRh7>^^oHHt Sfctt2 

fcflRltfS^fe&ilBEB Electron Device Lett., vol. EDL 
-8. no. 3, pp. 93-95, March 1987. T. Y. Chan et al."ATrue 
Single-Transistor Oxide-Nitride-Oxide EEPROU Devi 
ce" fclS^ntV^o ClCOXSR^fBttSnfefeWTf 
hxl/^ hn>&A^fc<£0, MONOSh 



[0013] dcD«wco3ac«&oB6Srta, 

[0 0 14] nwSlWojeJcJJiJeDBWtt. ^U-feJW* 

[0 0 15] 



src»4. 2 my- hMi£<offlmM.x~m'<fcm 5 ©rag-c 

h5y^l/TVi5dt. ;**'J-te;t'£7Wttfcffi*b& 
•frCtt. #S&izJI/©FW>fcfcS*&#^?8£l§ 30 

M£5bTV»*. 
[0 0 11] 

[35?l§rt*SPifeb«J: 5 frSBIS] ±j£bfc«fc 5 fcfifefe© 
^^tt#^*fB^@«, BMHK©*Rtt';ttlttlE©A 40 

— «OIBIiajftlC»bTb3W»8fcCttS-3T*6r. 15 
[0 0 12] CO9BI8tt±B«0i5Zi:*i»t««.Ta:a 



l3T5 s -^feB«r**«aB»fe;i'fcb-C«<MI S h 
5>5>y^£. 5"— *cDB^ffibP#fc±f2M I S F5> 

^atsAflrr* c t«w«i urns. 
[ooi6] wffiyny^A^awu y-h*«fcy— 

ffi£ffSo-r S c fc fc Jkr> tHK 6 V—X*tt 

7*«HaJBWB*CffiXbT^D A-T-5 iiSM 
[0 0 17] I8IBMI S h5>^^oy- 

-x«aiBiic«ttaEft**.» way— Mawn+K h 5 

[0 0 18] Sfc, ■t*H4Kflffl«ba:::oS!WO^P 

s-ta«-rsM 1 s h^^x^^m&iBts-feJvtbTT 
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[0 0 19] tftSB^U-feJKrWW:. n<oui s 

t. m— fr©Mi s bjyisxfcMf— hmm& : &ffi& 

XSIifctfliSBy- H^t3£^bTBES*nfclf y h^C 

m&i*n%z.t.\z.$L'o, «ria#<tfaig-fe;p^NORiifc 

— 1.0-0-2. 0-1_?§^.S. g3JB.-&.ICJ7_— E«U^L==3Li»BL__ 

mcc&BJjnu y-FiSty-x&s^-r-sst^ 

mffiTzz.tz&mtTz. imr—himmt. mi 
<D~>vn>mm, s/U3>*ft«, r^2©->uh 

[0021] (wiesii. m2(D->v=i>Mfcm(Di&mfs. 

MI3=&M I S h^^^fc^tSy— ;*Jg*£©ig&© 
[0 0 2 2] MIBfi-MI S h^^^K^MFW 

v>sg 2 atttomMextzMMt- z> c t &m t-ra. 40 

[0 0 2 3] JEtC. KOHl lfcBlRU&ZKDSWIICJ: 
-S-^^tt¥*TO*SBOlS«D^^y^«SK 

frfcf&UTT 1 — ^SftJf-TSM I S h5>5>X*S$Mfc 

mm* (D^\z^^7^v^v^^-cfu{f^h.-r^ so 
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[0 0 2 4] UIB+v'J7oK?y^it, y-hmMt 
y-XfgffifcH D©tt©®BE£fTOnU K W 

s y — xfis*^ v'J 7 sift-r c t ic ± o -c§S£ ufc* 

4^-hMfcy-*««Mfc«kJM:-* 

tra. 

[0 0 2 5] MIBl|MilE*1r^*rWttKBKUT* 
^lcy-^«eD*ESWfrr*ctlc±o. «?!£©* 
[0 0 2 6] S&ffl^U-fe^yWt*,- R— ffCDMI S 

h 7 cd y -xs^A^iSts nfcy 

m—ftoM 1 s h7>57x^©y-b«iffi*^ii^ 
^stifcy- pstjstvff KEesn, P&-rs2fT« 

fc-blBy— H«***b»:V»2 , 3C!>M I S h5>^? 

e. s#?snfc#fi[iBie-fe;ws^s*iTv^y-xiig 



\mi&&itu±f&MRisnrcMmife±Mz&Mi£tLrc 
y-x«fcmnu-rv»*«EEtBii;«ttffl*jE*H«iirr 

Krifc-r*iifc*4M»tfa. 7-H»tv-xSII:Sffi 

[0 0 2 7] 

[0 0 28] V- h««Stt 1 »«JfiTT* * flDT«JS#t* 

m^fs§i^a<©T, siftfteatrrfeM 1 s h?>v> 
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[0 0 2 9] ^-^©^ausrfcv-xsiigtb-cffl 

£&Al>T:/n^A£fT5©fctf;LT:/n^Axy 
— ]*©*«fc«aHb*»a8Tra*. It, «fl%y— x 
*g^jEf£©-7*- r-*Sig|g| ©3-fc h 5 v ^T* ©T, 

[0 0 3 0] *£i8S7t"f 4*£©£&&9fc¥tirc 
v— x»©«&saa:UTzi>hP— jvr*©T. -y— 

n&y — u •fejv©^— ^ ©*• 

-fe^fctt— ««£E*«39»«> 6ftV»©T», «*5V X 
[0 0 3 1] Se^T, H©$»!*, *t'J7£h7S/7' 
#fi77yi / aEEPROM* t itffibT^58-*CDH 
tfffiV* t VJ 5 mntt. 2 P^- hffiSS©fc*fc«jS*qg 
€• < I&nft: V> t V» 5 RMA. W irfc 

v^T?g3?^c8*-r5ia«s©ras^, n£&z*»fti& 

*^t»4t5f-f X*— ^oraiS^n^5AXtf- 
1«jWS<fc**©tttl©CT*#5C4:fc<ll«te-C* 
-5. 
[0 0 3 2] 

fii^TmBj-rs. Hi3*v»i/H s mtn*tu ^©%^ 
©* i <DM&m\z&&^^¥mm&,m.mz&vt% 

~^n^n&3t w it^tT ^5. 

[0 0 3 3] JMfcEttfeJWa. y-M8«KfcLTON 
O (Oxide-Nitride-Oxide ) tUMDiKAVa&nfeN^Y 
^JHOMIS (MO S) F 7 >$*X &© 
J:.5fr«JEigsnTV>S. Pffl¥«#*K©^®ffi*fclC, 
N?&© H U"f 2 fttfy 3 aQKRiRI UT»* 
*n*. iBFK>, v— x«*2. 3ffio?t*;i' 
««LLfctt$*-Ff6lg:Bll oatfBtt&n, -©y-^ 



10 



30 



40 



MtilOCIl ONO©3JB«£&©fftffilK. TOfc> 
"6 f U 3 >KfcR 4 , i/U3 >ttflJR 5 Stf -> »J a >® 
flsSl6&fl3V:>TV>5. ±Eft5"j3>K«4, 6 ©K 

-> U 3 >SMtBt 5 © JrTfc 5 nxn6Lh©«JP©»fcR** 

-F««7icia:, *msvU3>, jtfy-iM f, 
[0 0 3 4] 01 fc^TJ:5K:, *fiaBttt-fe^©#* 

a*i^K:B. Mx.tfv— xmsica v, y-hm&7 

l:6V, fH>f«2tOV (&ifc> SHHnrr*. & 
U JICTffcty-X, FHVS«2, 3©«Bg©KSiJ 
tt. K*lHU9©»fffe^fcUTjSKbTV»S. ±13 
A'-f 7X«BE©tfrtofc.J: S , Wfa^^JHRtt** F 
W>Si®2»&V- X®3ffi3M^SSn, V— Xffl^ 
3©iE^©igmif-^T?^bfc5 i V^Jl'^y Fxl^ V 

SMI 0ttONOS5j@K[TJB.5©T?, *>^:D©fi©m^ 
U 3 >ftflsR 5 + F 9 v T'Sns. V-X«^ 3 

^nic<<7S5. ci©ife*v •fe;Ph5>> y x^©xi^v' 

H^ffi*t±#-r-5©"C> *T h 5 y T^S^S 
CtT?65. Mittt, **-h«S7feHllin-r**BE3W« 

sn. xi/->*- ;VHfiEE©±#*Je2:s. ir»©-fejp 

h7>^Sffl^T, 5 i -^!£ietg3ii--5ffi^©i®-& 

icj±, c©^T?t>ra®B*v^ #&©-t;vh7>^ 

X^ftTW-fttlCElBU 1*©17— PiSlfc^SO-fe^ 

«tT?#ftVi. ^r^;p««©^®±©^-ffc;K5tf 
4-a-a. fi!oT, WJ£Ufcy-x««3t6 

V, y— MM 7 £6 VOW 7XSEE«EJlPTO>i&& 

^Virv-^M^3i^v^^2rrs^ff 

[0 0 3 6] K*fflbO«^fctt, 02fc^t-«fc5fcy 
-hm®7fC3V, V-XS«3tOV (SJfi) , YV 
-r>®«52fc2V©n-f7X®ESWJDTS. V-X« 

he 3 ©iE8© tj 3 >aMun 5 * fcfw h 5 sf n 

TViSt, *©T©9 1 ir*-n^Wto»»SliL«<Jtc**:» 

«8S«*ssn»<a:a. v-x«J®3ifi^©^{bKt j 5'v. 
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©^p © h 9 y x\*. h v-i yfamm^mMMzM. 
^©s^ai*^. fttrrna. 4>&©tg^©h9y 

If > ^T?X V v-sfc-JP H €BE©±#fc-fc.#j5tig iO. ^ 
U-f >«*© ffi*©StfHRfcWFS b99 
[0 0 3 7] f-&, ¥&tB«i:;i'tUT«S<Ml S h7. 

>-yx*te. 2^y-h«jg-ea^<. ^M^i^y- 

til Isttflttt, OT&ff* 1 — httEft* 3 VJSflE©ffil*WEETr 

t> 2 jsy— bmmo±Mztt'<xJz& < mn-s . 

[0 0 3 8] tH3tfcKUTtt. 12 3 }C^T<fc 3 \zf- V 
ff»U PW>fi«2BHfttt3. JltlJct-pT, 

-> u 3 >^bK 5 h 5 v tr >y*mrnfc«?a»y 

-X«i£3fc:fett£. d©R. — ffil?i*««ftty— Xff 

h&i&BSli o*tc&AS*i. SMb*5«i«K:h?yi;>y 

8WB!/-X«3 ©iB«0«flJHE ©— fflfcHWb 

rvisfcj&, er-hmg7icBJjn-rsiBE&ovic-rn 
[0 0 3 9] @4f±> ±%&)¥-imm-k)i'<Dm<Dffif&M& 

^©H4IZ^-rM I S h^>-JX^\t. V 
-X «g« 3 m\Z p - # y h g -5 t £ fe K H W 
>^i£ 2 MfcLDD;$Sg£S«b& ±i£b 

ZMftT Z> Z. £ fc«fc V u if 5 AX M~ H £ J: 0 B&fl: 

fg&3 1 fc©«-&#iET?*y h*-JWt»£b» 
<a*. I!©*? h*:-Jl/©— SUtt, ±&bK:£3lcf& 

nTVifc^4*fp-r-sia^'fefe5©T, *Kusxtr-F 

[0 0 4 0] 04Ot;HfliiTtt, K^ffibCDK 

©V7 h7-f hciBssw&ac, n- m^tsm 
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9 £ H U-f 2 i:P* ^;i^g^4 1 ©**«fc« 

tf, Hb«)5LDD (Light ly-Doped-Drain ) ^SittrL 
TViS. d©8fii£SUHLT<A£., untCfc^T. 
fflbWcDHU-f >«JBE«i»<UT'by7h5-f h£g£ 
8f<T€r*©T?, PW>«EEftj8f< LTSg*mb«S5 

[0 0 4 1] EI4T?tt* p-^yHtLDD 

fflig©M^SSfflL.fc®-&©«^&^L.fcd«, vi-rn*» 

— #©*.-? t>*n*nic»i6b&»**t# ens© (±^; 

[0042] m 5 a. 2*©y-H^t, -tnictfcsn 
&i*©y— XiSt8SiBi5Snfc-feJV#S^©*t*t3 
fc^fi!: (ir^-) tUTfflV»5^©-feJl'7K©flS 
fig0-tf*S. l3 5fc*5V»T, S I\t.1ztr?—1\ZM1&V 

Tzv—xm. wi, W2uv- xiiss i©MW^aass 
nfcy-HHT. ^iae©-b;i'©'7 , -h*i^$nT^ 

M^nxv^ 2 mv-tfrcD h w >Ks&BssnTv»s. 

S 2 «-b^^-2 KWiBUfcy— X**C, V-XSSS 1 
ttt-nrnzmtirZ^ > Kn-Zl'Tf^J; 5 (C^S1hI3S£ 
iL/TV^S. -fed7^— lW-fe^MClCl&^^-Srffd 

y-x^s i tev^n^nepiirrs. c©^, 7— 

H8W2 SaSfiLT*5U«. «7- HiW2 fcaaMSJofc 
t;H:H7ny 7 ASnft^. y— FSW1 tSJKSti 
fcffi©-fe;HCOViT«tfy MSB l^^Otfy hSftB 

50 2. -£^&*fetty-xsss 1 traumfi:, feb<tt 
y-x«gs 1 ©«ffitm«tt©M©3SSft:SfirSBJJn 
•rsc:t[ci:t), y— x, J 4 W >W©mficM : £S^a : 

b 2 *s&j&frs*ss?©t;y hift*s0ij^ii6 vs?©& 
mmzis.*. znyz&^Ttmsi*-? - mxMZtz 
2 \zmffii£nrziz)i>cD h w >\z$> 6 v*tEPiD$n 

•5. a«©2Sy-hffiii©ir;i/T?«, ^cp$chk 
>5rwx^-y*s^t^s^ s:©5!Bj©-fe;i/-etim 
Ttty— x®«3 ©ia^©*-t#iet^nTv^©-c^ 

y— FiSWl, W2*{BJ^.«- 9 Vtt5rtTV-X 
5. y-Xi^S 1 iS 2tt^Rt$tlTHS©T. y-x 

[0 0 4 3] ti:5-C. tfyhSBl, B2(l. 

m&*J«l«©52i»S 1 . S2»12II ©^i36Hi^@S 
50 [0 0 4 4] ?i*3, ±E^}g«i!lT?tt, Nft^OM 
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I S h7>^X^oy-h^ig^{C«^h'7y^Si2: 

&v>©tt$airc*s. jet, -tia^jseraiy- him 

[0 0 4 5] 

#HS*lBHMl:b-c«aa:afttlSl*Ty- 
*»-IHU«Rfc**<*n. «'JtM7W«! 

##&*l$©&iR&£?£#-r;5 i8£ 
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[0M©fB»fclfceJi] 

[0 1 ] £©3SBJ!©ig i ostitfflf 

[H 3 ] Z.a>mW0m 1 CDftjfiffllcffiS/T&R&H&IIMt: 
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